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TOMITA MAMORU; KAWASE KOZO; TAKASE MITSUNORI; 
KAJIKAWA MIKIO; TAKEDA YASUHIRO; MURATA NORIO; 
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Abstract of JP 5344864 (A) 

PURPOSE:To provide a functional food effective in suppressing the cholesterol level and increasing the 
high-density lipoprotein cholesterol level in blood and applicable without inducing the abnormal lipid 
metabolism. CONSTITLTION:The objective functional food effective in improving lipid metabolism contains 
at least 30wt.% (based on the protein in the final product) of a high-purity whey protein containing 
>=85wt.% of whey protein and/or a hydrolyzed product of the high-purity whey protein or contains 
>=20wt.% of the high-purity whey protein and >=5wt.% (based on the solid component of the final 
product) of scarcely digestible dextrin. The food is effective in the prevention of adult diseases caused by 
the increase of cholesterol level and the lowering of high-density lipoprotein cholesterol level in blood and 
has excellent payability. 
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saHcD'>^<<hfe3o% mm (Dm&r^rzz. 
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[0 0 0 1] 

ft&^+X h 'J >«h&#WT3HiSStti83fe#C*r24fc8l 
'>fc<£t>8 5% (Sft. «Tt<IC»rO©>5;V^i3^ 

fSssK s^fr ? z mmmftmm a s * £ i//x rats^ 

'M<ifc2 0 fcogij^-r, &tfJitiitftttx*x MJ > 
^WtS^i. rt>e>&5ifa^ro:3L-XT-D-;WgfFS:tf 
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[0 0 0 4] Jll«f 3>^^n-Jl/SfiTS**ft»J«» 



Xxn-;HST^*Wt7»s c fc*t£R«fS a*vc 

• -i- h 'J — ->a > (British Journal of Nutritio 
d). SS4 4g. SB 1 1 1 9 80¥] . 

i0 [0 0 0 5] at-«ffi»^f D ICitUbT^<(0«) 

[yfaXifl/n-yX (Atherosclerosis). i27 

i,S3 8 3^, 1 9 7 im . cneiD*^ 

€>, IL^^tSJto^^^X^n-jUfiTHTco^ffi^*^ 
20 sn. Uirt*tt*nhK. 3-tHD*->-3->^ 

f*»6S»l/Tt»4 (H*»***«, Sf§5 2#, ft 
7 l 3;. 1 9 8 1 m . iiotWD hWduhfa 
UX^O-JKOfiTCWSftTfeSj^. JiiSJff©R5E«© 
SJf£fflfc»e>nTH-5 [X^X^'JX>->7 (ExperieD 
tia), 13 0#> ?g9 9 31— 5>, 1 9 7 4*p) . Lx> 
LJ8:#»6. 8 5 X£U©*MS*Li* SaiS^/XIJf 

30 [0 0 0 6] M. ft**»6*LfliaeHS«fflUfcftift 

an-rvj«?ifliHefi©M*«wn"b 8 o %^m-cs> 

[0 0 0 7] jSKJRtt^R, W^tfftttlBJi^Jliifn 

(F?rS»xr;iauj«EAii, r*4*»««j . m 1 3 1 

^-Hifig. 1 9 8 2$) . ?x>^F«. *Sftt^«) 

\f a ->—tj >97, • Hrf - *f • Vir-f - • 7 
■ X^X^'J^>^^ • /t-f*Di?~ • 7>H • ^ 
r-f^> (Proceedings of the Society for Experi-me 
ntal Biology and Medicine), ^1 7 5^, ^2 1 5^ 
-v\ 1 984¥] . 85%«±OiiiSE 

x h u >tro#ffll-ioTffi^W^jfii4'a i/^fD-A 
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#fti"«©-Ctta:t»*>, tflB«R0Ot)tfc, ^©££#£ 
X*'J-->ifUfc«*, SSsfiaro&fitaaSfRtf^© 

[ooio] #»Ec.ktttt. mm%*'i>ti< tts 5 

f<04ieiO^&< £*> 3 0 %rofiJ^T^-TS«l6 

£§2 0 X(3««. R^JtflflStt^X h U 
«fi©H»»f»*ft< it) 5 X©ffl£T-tft-€n«#T 

an, nns©8rtM£*attjfe*:i 

[0 0 11] M^©i5(c, tt*ft>&*Li*3£f(&ttffl 

bfcft*tt#«-r*«», cm6©ft*»c«fflanTn* 
tic fi«««?L»aeRSfflv»fc«^K:tt, awae 

(KltMlMD . 

[0012] *»9iK:«ffl-r*a»6iwi»aeiiRcw& 

£&©<k o \z LTS!i§Sn#-5. 
[0 0 13] ^X-Sr^tfe <0OAtfpH4) £RKL. 
» 6 nfc »« « WW * ft 3^ U & * 5 A »;:» 

sa«aass#^o &±©±3Kur#sft&K«a 



flfltgeUtt, a«H»»f8 5 %«±©t)£T¥Lffig 

elisor i/. k*»k##»6x, k»^2%, ^©te 

[0 0 14] Ki!i6gft»MaJi©**#»4, 

[0 0 15] BCJ: 0 
tf. a^KaffSSMSO. 1~20%, M*L<«5 

~i5%©i8ST*, jmmc«ic)mfu asntwi* 
io \zm mmwtiutmmm . «*.ji«K«o. 5-5% 
©mtc, s*!W&¥LissaR©5~i ooteassanu 

7 0-1 2 0'C-eO. 5~1 OOHSIBJflMSU jQ##fl? 
ftfri. 5fc^TEf6*ft+»U ft»U fcKlCJtfUT 

«»fc±oii6. *». ns. ffijs, <£*-rs. ±*e© 
»«»&t>©Trtta<. jpf*©® 
s, i$m&c/teffl-r*ii&©»g, fi^t'ft^LTiis 

[0016] »*ap*»jWfcttj8r*»*tri»t*iH 

*«IfflMttK«a?LfllSaHfcfcV»UTO. 1-5. 0 
X©«BBT?*^TJ:lr». »*fig¥Lt»gaftt4, *. «$? 

■MSrogapHttiECWBEU 15~55tT?10^~ 
iPil&l;:j;0BMift*ffiS-&, ftSftJfBC 

*i;T*fefc«fco»ii. Rtk. mm, m,m^m\ mm 

?*) ft#-5„ -jRWfctt. Sn**H»*ftlMW**l«© 
*frfct4»fc«MSfclHlfitt&<, Kita^K «A.tf, 

as, 191H. »*©astft^^%«LTjiiJ:*fr=£^ 

[0 0 17] JP*»*»©»l!f*eb<li^*fi, ± 

©«ft*fc-€-nia£*»La:v>«», asaes©aaMt 
40 UT©trime&^^*s^©#s i J?saa^*s«-&t' 

*afc*fi-**;u^-^««8**©s»*t ur»ta-r 
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[0 0 2 1] KftMBHHK. a«b<««SO*«IK 

tin*.. i o o~i 2 ofr*»«««5Xi»«*T?ie 

1ft U *t>fl 5 0-2 2 0fC1^5^«U « 

5 0X»»aET*C*/»b, »PHS5. 5-6. 
5fcHSU ^rtXNUXOO. 05-0. 2%© 
«£® a—7 3 9— tf *tHH bT 3 0 - 1 2 0 tffWftUB 
S*. 1 2 0TCK»I»bT**ft5«cS31i-. ?NJIRtfp 

>X jWa tf£ j3 -7 3 9— K t 
OWnM«ftT^h'J>fl)0. 0 5-0. 2%©fiJ 
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£T8sSDbT2 4-4 8l»S[W«MH$i3\ ©^JnSiLTS 

[0 0 2 2] K±0«t5ICbT»jtSnfcJl«fl:tt7 s * 
XhiJ>li «SE©KI*«3a»SW&a>&«k5K:. AH 
**flDB»»«)*!te<t , b5X. ISLOilO-4 0 

x. ©fjur-rgsin, i^sns. mmm$im&&nx.zf 

[0 0 2 3] *3S9i©<M6«:<tA©«52iK:IRbTtt. » 
»Jfc#ttttifc»Tttfc<. *4 ©&&©»#©!§£**£ 

*«. ^ssai, ma. ftrtsa*. sat 

sbk*©sbh*». xfiMta, n?L^©a 
aRe^tHRimatb-ns. ^ns^$}('SiiiES^ffg 

a*»«/Xtt-€-C0jiP*»«P«»feifi»WlDbT. J?rS© 

o o%&uh£fcte2 oxeuo tb, aas& 
a*fc*>*ttfct>^Ttt. BfauiossififtAfliaaiis 
tf/xrt*©»*4iHlM&*WiiU ««**©&A©§S 

< £t>2 0%©9J£TgsiDU J.:3&i&§SA©®^#* 
'>&< 1 1> 5 XOW'&TJiWfcttT'+X h 'J >£^SP 

•ess. *Kiuwi«jRbT**wft#a"r*. 
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[0 0 2 5] 1) «ft©SW3S 

3 i icwtimet. sa«©«s©*-£^Hbfc 5 aju 
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**) fliW-fctt«J:9fcB£U SgSteX*n-XT 
ISigbfc. 
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25.2 + 2.2 


0. 084 ± 0. 008 


99. 6 ± 15.4 
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121.6 ± 4.7 


44. 8 ± 2. 9 


0. 372 ± 0. 026 
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42. 6 ± 3. 2 


0. 355 ± 0. 037 
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160.1 ± 11.4 


38. 5 ± 2. 8 
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164. 5 ± 18.9 


5 


226.4 + 13.1 


18. 3 ± 1.7 
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&U%2. 4ft (MM T*0. lllff «l-tf-f>«# 
») ©^ft?><Difa3 9% «£T) Ktfttll. 8f» (J« 
in) TftO, fS4S¥ (fi»B«?L?SlgesS#») 
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*55WOS5«SILWgaMS19:-¥ bfcSg 2 m<Dikm=i b 

tfW&fcifl/lllbTUfc. 
[0 0 3 1] 13» (SD*^*i»jg#») ©Jil« 

I5S ttsieis^s) ©-tnsa>»5 4x «s 

T) Rtf*52. 3fS (Jgftl) TftO, Sgl# 

^ne©£j7 7% (fi-R rwbi. lfg mm) t» 

5fc©©, ttisSfcitbTiJiSjWalaWab^n--^ 

[0 0 3 2] £fc. fiWW&2 5 H«OJSHSflEU#^n 

»0. 0 84, I2SO. 3 7 2.333HO. 3 5 5, 
$4$0. 2 4 6, 0 8 4Tft9, KMUKA 

tftB£K&4iF (m2») Rztm*5m®&5-m ma 

[0 0 3 3] jt«*ttffiHffl5*in»a, jhWnb^xn- 
bT. ftM*|L«ge«fea#bfciB4»tt. JfttiS^tt 



[0 0 3 4] K±alftX#&. KMUHLflffiaX&tf* 
©an*#*MfcOTMftWBfcSte*»T ft s c tUfitiM* 

[0035] is. 6m*©#£as©-&srara*## 

•KD^HIWfta^KSEEbT. H»©ttl*«fTt3fci&«. 
HH?H«©l8*S»fc. 

[0 0 3 6] [|*ft«2] colTOi. KMMl&MB 
g>5*G>SD*99 Mc. MfW©saHfta4©Wft 

[0 0 3 7] 1) fitt©iB§8 

»K£bfc«»«'s--;*£b-c, *©#tf-r 

fcJt^TSSMg&fStMSHTM&bfcTiHro 5 ggf©^ 

nenHu **©wKs-sb&. 

[0 0 3 8] SBl»:aaH»S*-tf-f >tbfc«». 

?§2» : *-tM>©2 o%^;giMsamsasT«mL 
m 3 * : *ji?-r 3 o %*iisffig?L«s*aft-?@&L 

JB4»:*H?-f>©70* *KM«a?SS B I^W b 

* 5 * : a-tr-f >© 1 o o as *&&BifLmm£\m'vw& 

2) Kgfttt 

Kftfll 1 £H-©#ffilc«fcDft«H©ffi*ftW&«»* 

[0 0 3 9] 3) KlftftX 
c ©ttfk©i|gXtt* 3 ic^-T <h*3 0 Tft ^ fc. 
[0 0 4 0] 
[S3] 
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of-f >(ng/d£) 
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268. 2 ± 22. 7 


27. 3 ± 2. 9 


0.107 i 0.016 


102.6 ± 12.0 
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197. 1 + 12.8 


34. 8 ± 3. 0 


0.180 ± 0. 018 


119.1 ± 20.5 
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154. 2 i 10. 2 


41.7 ±3. -2 


0. 028 ± 0. 031 


114.3 ± 19.8 
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152. 5 ± 7. 8 


40. 1 ± 3. 2 


0. 270 ± 0. 029 


97. 2 ± 16.7 
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125. 6 ± 6. 6 


41.4 ±1.9 


0. 337 ± 0. 027 


108. 0 + 20. 8 



» (7 0%fK) &tfSS5» (1O0XHU Ttt. » 

©fBipiofejfiLffinbxxa-ju 

gmt>©gtaft©'>fc< i;fc3 0%©fiJ-&T©itiili>Eaf¥L 

KftWift«tt*«(« < &*©t, 7 o ~ l o 

t»Tt>±EfcH«©tt*ftffW, S«W«©*t**» 
[0 0 4 1] [KIM 3 ] H ©Kifctt, coses 

CO 0 4 2] 1) flttoMS 

[0 0 4 3] flip: Sait©£«S;&1M'>£U 
■teJH3-*fe»SLfcfpm «&b*8gftX?P-X"CP5 

I2S: saH©£§£27-tf-f >iU •feJPn-X 

SS3P: iejt®4iS*W>tl/. -t;l-a-X£ 

83) £2. 5%8sflnbfc«4 
14»: HaK©£*«;*HM>£U 
IfcSUTTMEromHfllSx+X h 'J > «B«ft*I3lt*l: 
§3) £5%8AlbfcM& 

Sg5p: Sai0^i£)!lW>iL, t^P-XiS: 
l$£bTmii£©£iiM:&x*XhU> (S^ft^IIPBh 

S) si ox»apixfc«» 

K§6P: fc-tf-f >©2 0X«ffMa9U*S&l(lCBlft 



j§7p : *iM>©2o%&KMtt«.«BeKKi«ii 
fttm 

b, -fe;>D-X&^SLTrUIS©«t^{ke7 : +Xh'J> 

3S9P: *-tf-f>©2 0%£K*«fS¥LfiSicaf5lcfai5S 
b. *;l/D-X*»*bTlME©Ji«tett5 J **MJ> 
<tt«ft*I«tt«) ft 5 XSftllbfcfltt 

nog: *-tf-r >©2 o%*mmm?Lmm&n\m& 

2) KS&^ffi 

ftit&bfc. 
[0 0 4 4] 3) KKI@# 

C©K^©fe*««4(C^ft*"9tf$,ofc„ a4*»6 
«JSaWW:3lc. f4»Ryi5i ISftttr+Xh 

u>«5*a±»mbfti!»ft»*> THSis a* 

RB, ft«IKtt«K«AlSm«a#) Rtf|g2p (-te^n- 
xifciaSW ft »-*?■) J;0fc, ]Wf:3U*xn--;M*ffiT 

tlTV»*J:^ EMMUS**** h 'J >*©fc©fct>JBK 
5 nfc. brt»b&**6. JiffiflHt'r 

2 tB*6n&ss»sitA«[ae«RW©ira 

P&tfS?5 3P. KK^)2©^3», i4»5^S5»# 
JRD . 

[0 0 4 5] X. ttttff)2raffi2S&zntftM3raB6 
WS«JB7»©iie*3a>6W639>a:±5fcSteSI©2 0» 

fti^M«%»sesTa»ibfc©*.©«-& (ttMM2o 

S2«) 2&tfM£St©2 0%ft,Siif3G«¥LfiSgfi§r-T?«& 

bistfiftis^^x h u >s»ioua*9ftf§ mmm 

3©SB6PXtffl7p) B, m&JHtfttti&SaMttif 
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mnzntzft^rctf, gsn©2 o%z&m&n.mw& 

[oo4 6] Si(«iia+oBeso^^< 
tfe2o%ftasiw»L«FseBT«fcu &&g?,a©@ 

3? 



!) !&SI¥5- 3 4 4 8 6 4 

[0 0 4 7] (fit. K«a&«seK0ffl*#8?0jK:^ 

[0 0 4 8] 
0 [84] 
4 









it m 






n— /Kmg/df) 


nf Xmg/di) 




(ng/di) 


i 


298.5 + 13.9 


25. 3 + 2. 7 


0. 086 ± 0. 010 


119.0 i 18.2 


2 


303. 5 t 18. 4 


24. 8 ± 2. 9 


0. 087 ± 0. 014 


123. 5 i 13. 2 


3 


271.6 t 23.5 


25. 2 ± 2. 2 


0. 100 ± 0. 014 


103. 7 ± 10. 4 
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10 
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(57) Abstract 

Objects of the InventionProvide the functional food which is effective in the cholesterol fall and 
the increase in high-density-lipoprotein cholesterol in blood, and does not induce the abnormalities 
of lipid metabolism. 

Elements of the InventionHydrolyzate of high grade milk serum protein which contains milk 
serum protein at a rate of at least 85% (weight), and/or this high grade milk serum protein, 
Functional food effective in a lipid metabolism improvement which made it contain at a rate of at 
least 30% (weight) of protein in a final product, or made difficulty slaking property dextrin contain 
at a rate of at least 5% (weight) of solid content of at least 20% (weight) of high grade milk serum 
protein, and a final product. 

Effectlt is effective in prevention of the adult disease due to the increase in cholesterol and high- 
density-lipoprotein cholesterol fall in blood, and mouthfeel is also excellent. 



Claim(s) 

Claim lFunctional food effective in a lipid metabolism improvement containing hydrolyzate of high 
grade milk serum protein which contains milk serum protein at a rate of at least 85% (weight) 
among solid content, and/or this high grade milk serum protein at a rate of at least 30% (weight) 
of protein in a final product. 

Claim 2Hydrolyzate of high grade milk serum protein containing milk serum protein, and/or this 
high grade milk serum protein at a rate of at least 85% (weight) among solid content at a rate of 
at least 20% (weight) of protein in a final product. And functional food effective in a lipid 
metabolism improvement containing difficulty slaking property dextrin at a rate of at least 5% 
(weight) among solid content of a final product, respectively. 



Detailed Description of the Invention 
0001 

Industrial ApplicationThis invention relates to functional food effective in the lipid metabolism 
improvement containing the hydrolyzate and difficulty slaking property dextrin of functional food 
effective in the lipid metabolism improvement containing the hydrolyzate of high grade milk serum 
protein and/or this high grade milk serum protein and high grade milk serum protein, and/or this 
high grade milk serum protein. This invention is at least 85% (weight.) among solid content in 
detail. The hydrolyzate of the high grade milk serum protein which contains milk serum protein at a 
rate that it is the same as long as there is no notice , and/or this high grade milk serum 
protein is especially contained below at a rate of at least 30% of the quality of total protein 
contained in a final product, And the hydrolyzate of the high grade milk serum protein containing 
milk serum protein, and/or this high grade milk serum protein at a rate of at least 85% among 
solid content at a rate of at least 20% of the quality of total protein in a final product. And the 
thing for which difficulty slaking property dextrin is contained at a rate of at least 5% among the 
solid content of a final product, respectively, It is effective in the cholesterol fall and the increase in 
high-density-lipoprotein cholesterol (it is hereafter written as high density lipoprotein) in the blood, 
** and others, and is related with the functional food which does not induce the abnormalities of 
lipid metabolism. 
0002 

Description of the Prior Artln recent years, with the increase in animal fat intake, especially, the 
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increase in middle and old age people's cholesterol in blood is seen, and this has been a big 
problem from becoming a trigger of various adult diseases (for example, arteriosclerosis etc.). 
Since the increase in the cholesterol in blood of the childhood also serves as disposition of a future 
adult disease manifestation, it is regarded as questionable as an adult-type disease of children. 
0003Research of the food composition to which cholesterol in blood is reduced from such a 
viewpoint is done from the former, for example, the foodstuffs (for example, JP,63-79575,A.) 
containing a dietary fiber The foodstuffs (for example, JP,63-245651,A) containing sucrose 
polyester, such as JP,63-123355,A and JP,63-152960,A, and the foodstuffs (for example, JP,63- 
133969, A etc.) containing octacosanol are indicated. 

0004Protein and its hydrolyzate are observed in recent years in the food composition to which 
cholesterol in blood is reduced. It is reported especially much that vegetable albumen, such as 
soybean protein, has a remarkable cholesterol lowering action in blood as compared with animal 
proteins, such as casein and a fish protein. For example, in Hitoshi Nagata, soybean protein 
reduces cholesterol in blood by an animal experiment, It has reported raising casein British 
journal OBU new tree SHON (British Journal of Nutrition), the 44th volume, the 113rd 
page, and 1980. 

00050n the other hand, although much animal fat and cholesterol are contained in milk as 
compared with other foodstuffs and also casein which is the protein which has the aforementioned 
cholesterol rising action in blood is contained, There is no report that cholesterol in blood goes up 
by ingestion of milk, and the report of falling conversely is made. For example, Howard observes 
the cholesterol lowering action in blood in whole milk and skim milk ATEROSUKUREROJISU 
(Atherosclerosis), the 27th volume, the 383rd page, and 1977. From these facts, in milk, 
existence of the cholesterol fall factor in blood was presumed, and Hitoshi Yamauchi has suggested 
the low molecule ingredient of quality of nonprotein, such as an orotic acid, a 3-hydroxy 3-methyl 
glutaric acid, milk sugar, and calcium (the Japanese Society of Zootechnical Science news, the 
52nd volume, the 71st page, 1981). EKUSUPERIENSHIA (Experientia) by which side effects, 
such as induction of a fatty liver, are also known although the orotic acid is effective in 
the fall of cholesterol in blood in this, the 30th volume, the 993rd page, 1974. However, 
it had not literature indicated that not less than 85% of high grade milk serum protein 
and/or its hydrolyzate were effective in a lipid metabolism improvement, and it was not 
known conventionally. 

0006Although the foodstuffs (for example, special formula powdered milk for 
puericulture etc. which added milk serum protein in order to mother's-milk-ize) which 
use milk serum protein from the former exist, each purity of the milk serum protein 
currently used for these foodstuffs is less than 80%, and the lipid metabolism 
improvement effect is not observed in these products. 

0007It is known that a difficulty absorbent, for example, a dietary fiber etc., has a fall 
operation of cholesterol in blood (Toshi Innami and eight pieces of Osamu Kiriyama, a 
"dietary fiber", the 131st page, DAI-ICHI SHUPPAN, 1982). Chains, A water-soluble 
dietary fiber The liver of a cholesterol administration rat. And cholesterol in blood. The 
operation which makes it decrease. Having, proceedings OBU, the society Fau 
experimental biology and Mehdi Soon (Proceedings of the Society for Experi-mental.) 
who have reported Biology and Medicine, the 175th volume, the 215th page, 1984. 
However, about the synergistic hypocholesterolaemic effect in blood being brought 
about by concomitant use with not less than 85% of high grade milk serum protein, 
and/or the hydrolyzate and difficulty slaking property dextrin, it was not known 
conventionally. 
0008 

Problem(s) to be Solved by the InventionWhen a blood cholesterol level is high, drugs 
are prescribed for the patient or various diet restrictions are added. Drugs have side 
effects to some extent, and are not that diet restrictions are also desirable. Therefore, it 
is very ideal if cholesterol in blood can be reduced by ingestion of functional food, 
without prescribing drugs for the patient, without restricting a diet. 
0009 

Means for Solving the Problem. Do this invention persons inquire wholeheartedly that 
this ideal should be realized, and doesn't an ingredient effective in a cholesterol fall in 
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blood and an increase in high density lipoprotein exist in a milk constituent? As a result 
of screening the ingredient on a hypothetical basis, it finds out that milk serum protein 
of a high grade and its hydrolyzate have the effect, Concomitant use with milk serum 
protein of a high grade, and/or the hydrolyzate and difficulty slaking property dextrin 
found out bringing about a cholesterol fall in blood, and the increase effect in high 
density lipoprotein synergistically, and completed this invention. 
OOlOAccording to this invention, hydrolyzate of high grade milk serum protein which 
contains milk serum protein at a rate of at least 85% among solid content, and/or this 
high grade milk serum protein, Functional food contained at a rate of at least 30% of 
quality of total protein in a final product, And hydrolyzate of high grade milk serum 
protein containing milk serum protein, and/or this high grade milk serum protein at a 
rate of at least 85% among solid content at a rate of at least 20% of quality of total 
protein in a final product. And functional food which contains difficulty slaking property 
dextrin at a rate of at least 5% among solid content of a final product, respectively is 
provided, and such functional food is effective in a cholesterol fall in blood, and an 
increase in the high density lipoprotein in blood, and does not induce abnormalities of 
lipid metabolism. 

001 lAs mentioned above, although foodstuffs which use milk serum protein from the 
former exist, Each purity of milk serum protein currently used for these foodstuffs was 
less than 80%, and when milk serum protein of low purity was used for an unexpected 
thing, it became clear that a lipid metabolism improvement effect was not accepted even 
if it obtains with content of milk serum protein and is equivalent to content in this 
invention (refer to the example 1 of an examination). 

0012High grade milk serum protein used for this invention and the manufacturing 
method of the hydrolyzate itself are publicly known, for example, it may be 
manufactured as follows from whey. 

0013A solution obtained by adjusting whey to acidity (for example, pH 4) is dipped in a 
column filled up with cation exchange resin, and milk serum protein is made to stick to 
cation exchange resin. Lye (for example, pH 9) is dipped in a column after an appropriate 
time, it refines until it will carry out ultrafiltration concentration and protein 
concentration in a formed element will be 95%, adding water to an eluate obtained by 
eluting milk serum protein with a conventional method, and spray drying is carried out if 
needed, and high grade milk serum protein is obtained. High grade milk serum protein 
produced by making it above usually contains milk serum protein at a rate of not less 
than 85% among solid content, and, otherwise, contains about 5% of moisture, about 
2% of ash, a small amount of other milk sugar, and lipid. If it refines, almost pure milk 
serum protein can also be obtained. 

0014Acid or an enzyme hydrolyzes and hydrolyzate of high grade milk serum protein 
may be manufactured. 

0015If an example in case acid hydrolyzes is shown, it will be 0.5 to 5% of concentration 
in acid (inorganic acid or organic acid), for example, chloride, at a solution which 
dissolved high grade milk serum protein in water, purified water, etc. by 5 to 15% of 
concentration desirably 0.1 to 20%, and was obtained, 5-100 times the amount of high 
grade milk serum protein adds, and it hydrolyzes by holding for 0.5 to 100 hours at 70- 
120 **. Subsequently, reaction mixture is neutralized, it cools, necessity is accepted, and 
it decolorizes, filters, desalts, condenses and dries with a conventional method. 
Conditions of above-mentioned hydrolysis are not absolute and may be suitably changed 
depending on temperature of heating, time and concentration of a reagent to be used, 
quantity, etc. 

0016There is no restriction in particular in an enzyme used for enzymatic hydrolysis, and 
protease of marketing of trypsin, chymotrypsin, subtilisin, papain, pepsin, pancreatin, 
etc., carboxypeptidase of yeast origin, aminopeptidase of lactic-acid-bacteria origin, etc. 
can be used. These enzymes can also be used in arbitrary combination. The amount of 
the enzyme used may be 0.1 to 5.0% of range so much at high grade milk serum protein. 
High grade milk serum protein adds an enzyme in a solution obtained by dissolving in 
water, purified water, etc. Hydrolysis is a range in which milk serum protein of a raw 
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material does not denaturalize, is adjusted near the optimal pH of an enzyme to be used, 
and is performed by holding for 10 minutes - 24 hours at 15-55 **. Subsequently, 
reaction mixture deactivates an enzyme with heating, after remaining as it is or 
neutralizing, filtration, demineralization, concentration, and desiccation are performed 
with a conventional method if needed after-cooling , and hydrolyzate (it is only indicated 
as hydrolyzate below) of high grade milk serum protein is obtained. Generally there is no 
strict restriction in particular in conditions at the time of preparing hydrolyzate, and 
conditions are suitably set up in consideration of a manufacturing cost, for example, 
temperature, time, a kind, quantity of an enzyme, etc. 

0017Although it does not influence an effect of a cholesterol fall in blood, and an 
increase in high density lipoprotein so much, when there is a special reason of vanishing 
antigenicity as protein of milk serum protein, hydrolyzate of desired cracking severity 
can also be used for cracking severity or a degree of separation of hydrolyzate. Cracking 
severity is computable by a formol titration method as a percentage of the amount of 
formol state nitrogen to the amount of total nitrogen, for example. 

0018TO heating, change of pH, and oxidation, hydrolyzate produced by making it above 
is very stable, and consists of a peptide mixture which has various molecular weights. 
0019In this invention, irrespective of whether protein or dextrin is essentially contained 
in a food material, At least 30% of thing of quality of the total protein hydrolyzate / high 
grade milk serum protein and/or / its in a final product included comparatively 
(preferably 70 to 100%), Or irrespective of whether protein or dextrin is essentially 
contained in a food material, High grade milk serum protein and/or its hydrolyzate 
contain at a rate of at least 20% of quality of total protein in a final product (preferably 
70 to 100%), And it is the feature that difficulty slaking property dextrin is included at a 
rate of at least 5% among solid content of a final product, and a means to realize those 
content is not asked. Namely, replace proteinic some or all that is originally contained in 
a food material by high grade milk serum protein and/or its hydrolyzate, or high grade 
milk serum protein and/or its hydrolyzate are added to a food material, High grade milk 
serum protein in a final product, and/or above-mentioned content of the hydrolyzate 
(quality of total protein not less than 20%) Or can attain not less than 30%, replace 
again some or all of dextrin that is originally contained in a food material by difficulty 
slaking property dextrin, or difficulty slaking property dextrin is added in a food 
material, Above-mentioned content (inside of solid content not less than 5%) of dextrin 
of difficulty slaking property in a final product can be attained. Under the present 
circumstances, what is necessary is just to determine a maximum of the amount of 
substitution, or an addition suitably in the range which does not impair the physical 
properties of a final product, flavor, etc. 

0020Difficulty slaking property dextrin used in this invention may be a commercial item, 
for example, is a pineapple fiber (trademark.). The Matsutani Chemical Industry Co., Ltd. 
make etc. are marketed. Difficulty slaking property dextrin from commercial cornstarch, 
potato starch, sweet potato starch, amylum tritici, amylum oryzae, a tapioca starch, etc. 
For example, it can also manufacture by a method etc. which were indicated to 29,2- 
100695,A, JP,2-145169,A, JP,2-154664,A, etc. The example is indicated below by 
reference. 

0021raw material starch — mineral acid — solution of chloride is added desirably, and it 
dries till around about 5% of a moisture content at 100-120 **, and subsequently roasts 
over 150-220 ** for 1 to 5 hours, and roast dextrin is obtained. Dissolve this roast 
dextrin in water by 30 to 50% of concentration, and the pH of a solution is adjusted to 
5.5-6.5, The object for intercropping of the alpha-amylase of a rate of 0.05 to 0.2% of 
roast dextrin is added and carried out for 30 to 120 minutes, Heat at 120 **, deactivate 
an enzyme, perform cooling and pH adjustment, and Transglucosidase independence, Or 
add any of combination ** of transglucosidase and **-amylase they are at a rate of 0.05 
to 0.2% of roast dextrin, and it is made to act for 24 to 48 hours, and the back heats, an 
enzyme is deactivated, and difficulty slaking property dextrin is obtained. 
0022Even if difficulty slaking property dextrin manufactured as mentioned above has 
little solid content of a final product so that clearly from the below-mentioned example 3 
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of an examination, 5%, desirably, at a rate of 10 to 40%**, it is added and it is mixed. 
By using together high grade milk serum protein, and/or hydrolyzate and difficulty 
slaking property dextrin, in addition to an above-mentioned synergistic effect, mouthfeel 
of functional food is improved remarkably and the usual foodstuffs and a product which 
is not in any way in inferiority are obtained. 

0023A special method is not required and what is necessary is just to perform 
substitution and mixing suitably in a suitable process of the usual manufacturing method 
of each foodstuffs when manufacturing functional food of this invention. For example, a 
raw material containing protein, such as protein raw materials, such as casein, soybean 
protein, an egg white, a fish protein, and meat protein, or skim milk, whole milk, and 
soybean milk, is received, About a raw material which adds high grade milk serum 
protein and/or its hydrolyzate directly for these raw materials, considers it as desired 
content (not less than 30% or not less than 20%), and does not contain protein. High 
grade milk serum protein of desired quantity and/or its hydrolyzate can be added, and it 
can manufacture in accordance with a manufacturing method of each foodstuffs 
henceforth. In manufacture of a product which uses difficulty slaking property dextrin 
together, According to ****, high grade milk serum protein,/, and its hydrolyzate can be 
added at a rate of at least 20%, and difficulty slaking property dextrin can be added at a 
rate of at least 5% among solid content of a final product, and it can manufacture in 
accordance with a manufacturing method of each foodstuffs henceforth. Next, an 
example of an examination is shown and this invention is explained in full detail. 
0024Example 1 of an examination This examination was done in order to investigate 
high grade milk serum protein and a lipid metabolism improvement effect of that 
hydrolyzate. 

00251) By presentation shown in the preparation table 1 of feed, five kinds of feed which 
changed only a proteinic kind was prepared. Cholesterol and cholic acid will be added by 
these feed, and the addition will be sufficient quantity for making cholesterol in blood 
increase, if there is no lipid metabolism improvement effect in blended protein. Each 
protein measured nitrogen volume with a conventional method, it blended it so that 
nitrogen volume (protein content) of each feed might become the same, and a total 
amount was adjusted with sucrose. 
0026 
Table 1 
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2) Feed and water containing protein which made a test-method SD system rat one 
group, divided it into five groups, and is rat different in each group in eight animals were 
made to take in freely. The protein in feed given to each group is as follows. 
0027The 1st group: Casein (made by an oriental yeast company.) Vitamin un-containing. 

The 2nd group: High grade milk serum protein (it prepared by same method as the 
reference example 1.) 85% of purity 

The 3rd group: Hydrolyzate (it prepared by the same method as the reference example 

2.) Hydrolyzate of the high grade milk serum protein of 85% of purity 

The 4th group: Low purity milk serum protein obtained by the conventional method (it 

prepared by the same method as the reference example 3.) 75% of purity, however the 

content of milk serum protein are the same as that of the milk serum protein in the 3rd 

group. 

The 5th group: Commercial soybean protein Fujipro R (a trademark, the FUJI OIL Co., 
Ltd. make) 

The average value of each group was computed by having collected blood after three 
weeks of breeding starts about each rat, and having measured the serum cholesterol 
value, the blood serum high-density-lipoprotein value, and the blood serum neutral fat 
value, respectively, and the serum cholesterol fall with feed, the increase in high density 
lipoprotein, and change of blood serum neutral fat were examined. 

0028With the enzymatic process with which the cholesterol E test (made by Wako Pure 
Chemical Industries, Ltd.) was used for the serum cholesterol value. With the precipitate 
and enzymatic process with which the blood serum high-density-lipoprotein value used 
the HDL cholesterol E test (made by Wako Pure Chemical Industries, Ltd.), by the 
enzymatic process which used the triglyceride E test (made by Wako Pure Chemical 
Industries, Ltd.), the blood serum neutral fat value was measured, respectively, and 
computed the average value of each group. 
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00293) an examination result -- the result of this examination is as being shown in Table 
2, and the average value of each examination group has shown those figures. 
0030 
Table 2 




The average value of the serum cholesterol value in the 2nd group (high grade milk- 
serum-protein administration group), and a blood serum high-density-lipoprotein value, 
They are those about 54% of the 5th group (soybean protein administration group said 
to reduce serum cholesterol) (fall), and about 2.4 times (increase), They are those about 
39% of the 1st group (casein administration group) (fall), and about 1.8 times 
(increase), It is those about 76% of the 4th group (low purity milk-serum-protein 
administration group) (fall), and about 1.2 times (increase), the serum cholesterol value 
of the 2nd group that prescribed the high grade milk serum protein of this invention for 
the patient fell clearly, and high density lipoprotein was increasing notably. 
0031On the other hand, the serum cholesterol value and blood serum high-density- 
lipoprotein value of the 3rd group (hydrolyzate administration group), They are those 
about 54% of the 5th group (soybean protein administration group) (fall), and about 2.3 
times (increase), They are those about 40% of the 1st group (casein administration 
group) (fall), and about 1.7 times (increase), It was those about 77% of the 4th group 
(low purity milk-serum-protein administration group) (fall), and about 1.1 times 
(increase), and although the effect was inferior to the 2nd group (high grade milk- 
serum-protein administration group), as compared with the control group, the serum 
cholesterol value fell clearly, and blood serum high density lipoprotein was increasing 
clearly. 

0032The average value of each group of the ratio of high density lipoprotein 25 days 
after a breeding start, and cholesterol, It is the 1st group 0.084, the 2nd group 0.372, 
the 3rd group 0.355, the 4th group 0.246, and the 5th group 0.084, and the high grade 
milk-serum-protein administration group (the 2nd group) and the hydrolyzate 
administration group (the 3rd group) have improved notably rather than other groups. 
0033Although the increase in blood serum neutral fat was known as risk factor of the 
onset of arteriosclerosis with the increase in serum cholesterol, as for the 4th group that 
prescribed low purity milk serum protein for the patient, the blood serum neutral fat 
value content was increasing notably to the values of the 2nd group and the 3rd group 
having been normal values. 

0034From the above result, it was proved that high grade milk serum protein and its 
hydrolyzate are effective in a lipid metabolism improvement. 
0035although various contents of each protein in feed and cracking severity of 
hydrolyzate were boiled and changed and the same examination was done, the almost 
equivalent result was obtained. 
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0036Example 2 of an examination This examination was done in order to investigate the 
lipid metabolism improvement effect at the time of medicating the same SD system rat of 
five groups as the example 1 of an examination with the feed which replaced the protein 
in feed by high grade milk serum protein at a various rate. 

00371) In the presentation shown in Table 1 of the example 1 of a preparation 
examination of feed, five kinds of following feed replaced with high grade milk serum 
protein by a ratio which is different in the casein was prepared by having used as the 
base the feed which made casein the protein source, and each group was medicated. 
00381st group: — the feed which made the protein source casein, and the 2nd -- the feed 
which replaced 20% of group:casein with high grade milk serum protein. 3rd group: — 
the feed which replaced 30% of casein with high grade milk serum protein, and the 4th - 
- the feed which replaced 70% of group:casein with high grade milk serum protein. The 
5th group: The lipid metabolism improvement effect of each feed was examined by the 
same method as the feed and the example 1 of 2 test-method examinations which 
replaced 100% of casein with high grade milk serum protein. 

00393) an examination result -- the result of this examination was as being shown in 

Table 3. 

0040 

Table 3 

[x] ID=000004 



In the 3rd group (30% substitution), the 4th group (70% substitution), and the 5th 
group (100% substitution), serum cholesterol fell rather than the 1st group of contrast 
(casein administration), and blood serum high density lipoprotein increased, and change 
was not observed in blood serum neutral fat so that clearly from Table 3. Therefore, it 
became clear that substitution with the high grade milk serum protein in the rate of at 
least 30% of the protein in feed was effective in a lipid metabolism improvement. As for 
a substitution rate, since a lipid metabolism improvement effect becomes high so that 
the substitution rate of high grade milk serum protein is high, it is desirable that it is 70 
to 100% of range. The examination same also about hydrolyzate as the above was done, 
and the almost same result was obtained. 

0041Example 3 of an examination This examination was done in order to investigate a 
lipid metabolism improvement effect about the animal which prescribed for the patient 
the feed which changed the protein and the dietary fiber in feed at a various rate. 
00421) In the presentation of Table 1 in the example 1 of a preparation examination of 
feed, ten kinds of feed which changed the ingredient as follows was prepared, and SD 
system rat of each group was medicated in the same mode as the example 1 of an 
examination. 

0043The 1st group: Feed which made the proteinic whole quantity casein and from 
which cellulose was removed (however, it is adjustment and the following the same in a 
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total amount at sucrose) 

The 2nd group: The 3rd group of feed that made the proteinic whole quantity casein and 
added cellulose (made by an oriental yeast company) 5%: The proteinic whole quantity 
is made into casein, The 4th group of feed that removed cellulose and added commercial 
difficulty slaking property dextrin (made by Matsutani Chemical Industry Co., Ltd.) 
2.5%: The proteinic whole quantity is made into casein, The 5th group of feed that 
removed cellulose and added commercial difficulty slaking property dextrin (made by 
Matsutani Chemical Industry Co., Ltd.) 5%: The proteinic whole quantity is made into 
casein, The 6th group of feed that removed cellulose and added commercial difficulty 
slaking property dextrin (made by Matsutani Chemical Industry Co., Ltd.) 10%: 20% of 
casein is replaced by high grade milk serum protein, The 7th group of feed that removed 
cellulose: 20% of casein is replaced by high grade milk serum protein, The 8th group of 
feed that added cellulose (made by an oriental yeast company) 5%: 20% of casein is 
replaced by high grade milk serum protein, The 9th group of feed that removed cellulose 
and added commercial difficulty slaking property dextrin (made by Matsutani Chemical 
Industry Co., Ltd.) 2.5%: 20% of casein is replaced by high grade milk serum protein, 
The 10th group of feed that removed cellulose and added commercial difficulty slaking 
property dextrin (made by Matsutani Chemical Industry Co., Ltd.) 5% : 20% of casein is 
replaced by high grade milk serum protein, The lipid metabolism improvement effect of 
each feed was examined by the same method as the example 1 of a feed 2 test-method 
examination which removed cellulose and added commercial difficulty slaking property 
dextrin (made by Matsutani Chemical Industry Co., Ltd.) 10%. 

00443) an examination result — the result of this examination was as being shown in 
Table 4. At the 4th group and the 5th group (the feed which added difficulty slaking 
property dextrin not less than 5% is prescribed for the patient), it is the 1st group () so 
that clearly from Table 4. and Serum cholesterol fell, and high density lipoprotein 
increased dietary fiber additive-free feed from administration and the 2nd group 
(cellulose addition feed is prescribed for the patient), and the lipid metabolism 
improvement effect was accepted to be known from the former to difficulty slaking 
property dextrin itself. However, the effect at the time of adding difficulty slaking 
property dextrin not less than 5% was not so remarkable as the effect of the high grade 
milk serum protein observed in the example 1 of an examination, and the example 2 of 
an examination, and its hydrolyzate (refer to the 2nd group of the example 1 of an 
examination and the 3rd group, the 3rd group of the example 2 of an examination, the 
4th group, and the 5th group). 

0045. So that clearly from the result of the 2nd group of the example 2 of an 
examination, the 6th group of the example 3 of an examination, and the 7th group. When 
high grade milk serum protein replaced 20% of protein, high grade milk serum protein 
replaced the case (the 2nd group of the example 2 of an examination) of a request, and 
20% of protein and difficulty slaking property dextrin was not added (the 6th group and 
the 7th group of the example 3 of an examination), a remarkable lipid metabolism 
improvement effect was not accepted, but. High grade milk serum protein replaced 20% 
of protein, and also the remarkable lipid metabolism improvement effect was accepted in 
the 9th group and the 10th group which prescribed for the patient the feed which added 
more than difficulty slaking property dextrin 5%, and the synergistic effect by 
concomitant use with high grade milk serum protein and difficulty slaking property 
dextrin was accepted clearly. 

0046Therefore, a lipid metabolism improvement effect is synergistically demonstrated 
by high grade milk serum protein's replacing at least 20% of the protein in a final 
product, and adding difficulty slaking property dextrin at a rate of at least 5% of the 
solid content of a final product. A lipid metabolism improvement effect becomes high so 
that the addition rate of difficulty slaking property dextrin is high, but since desirable 
mouthfeel is not obtained in not less than 50% of addition, the addition rate of difficulty 
slaking property dextrin has 10 to 40% of desirable range. 

0047The almost same result as the above was obtained also about the hydrolyzate of 
high grade milk serum protein. When the addition percentage of difficulty slaking 
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property dextrin was less than 5%, a remarkable lipid metabolism improvement effect 

was not accepted. 

0048 

Table 4 



0 , 



Example 4 of an examination This examination was done in order to investigate a lipid 
metabolism improvement effect about SD system rat of five groups which prescribed for 
the patient the feed which added difficulty slaking property dextrin at a rate of 5% of the 
solid content of feed, and replaced the protein (casein) in feed by high grade milk serum 
protein at a various rate. 

1) In the presentation shown in the preparation table 5 of feed, five kinds of feed which 
changed protein as follows was prepared, and SD system rat of each group was 
medicated in the same mode as the example 1 of an examination. 
0049 

1st group: ~ the feed which made the proteinic whole quantity casein, and the 2nd — the 
feed which used 10% of group:casein as high grade milk serum protein. 3rd group: — the 
feed which used 20% of casein as high grade milk serum protein, and the 4th ~ the feed 
which used 50% of group:casein as high grade milk serum protein, and the 5th — the 
feed which used 100% of group:casein as high grade milk serum protein, Table 5 
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2) The lipid metabolism improvement effect of each feed was examined by the same 
method as the example 1 of a test-method examination. 

00503) an examination result — the result of this examination was as being shown in 
Table 6. When difficulty slaking property dextrin is added in feed at a rate of 5% of the 
solid content of feed so that clearly from Table 6, In the 3rd group that prescribed for the 
patient the feed which replaced casein by high grade milk serum protein at a rate of not 
less than 20%, the 4th group, and the 5th group, serum cholesterol fell notably rather 
than the 1st group (casein administration) of contrast, and high density lipoprotein of 
the blood serum increased. Therefore, in the feed which replaced at least 20% of protein 
by high grade milk serum protein, it became clear from this result and the result of the 
example 3 of an examination that addition of at least 5% of difficulty slaking property 
dextrin of the solid content of feed acted on a lipid metabolism improvement effect 
synergistically. The almost same result was obtained also about the hydrolyzate of high 
grade milk serum protein. 
0051 
Table 6 
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The outline of separation of the high grade milk serum protein from whey in this 
invention, preparation of the enzymatic hydrolysate of high grade milk serum protein, 
and the separation method of the low purity milk serum protein from whey is indicated 
below by reference. 

0052Reference example 1 16 kg of whey adjusted the pH to 4 with chloride was added to 
30 g of CM-sephadex C-50 (Pharmacia manufacture) which swelled with warm water, it 
agitated to it for 16 hours, the ** exception made after ion-exchange resin it, ion- 
exchange resin was rinsed, whey was removed, and the column was filled up. 
Subsequently, a sodium chloride aqueous solution is dipped 5%, the milk serum protein 
which stuck to ion-exchange resin is eluted, and it is the ultrafiltration membrane (made 
by DDS.) of the cut off molecular weight 20,000 about this eluate. The ultrafiltration was 
carried out by mean-pressure 2 of 3kg /cm using the module equipped with GR61pp, 
water was added, diafiltration was performed, sodium chloride was removed, it freeze- 
dried and about 45 g of powder of high grade milk serum protein was obtained. The 
milk-serum-protein content of this powder was 91.2%. 
0053Reference example 2 to 1 kg of high grade milk-serum-protein powder 
manufactured by the same method as the reference example 1. Add 19 kg of water, 
dissolve, warm at 50 **, and 10 g of pancreatin (made by the Amano Pharmaceuticals 
company) is added, It held at the temperature for 6 hours, agitating, and the back 
heated for 10 minutes at 85 **, the enzyme was deactivated, and it cooled at 20 **, and 
filtered by the Hyflo super cell, and filtrate was condensed to 35%, it freeze-dried and 
about 0.95 kg of hydrolyzate powder was obtained. 

0054Reference example 3 The ultrafiltration of 16 kg of the whey was carried out by the 
same method as the reference example 1, water was added, diafiltration was performed, 
low molecule fractionation was removed, it freeze-dried and about 57 g of powder of 
milk serum protein was obtained. The milk-serum-protein content of this powder was 
75.1%. 

0055Next, although an example is shown and this invention is explained further in full 

detail, this invention is not limited to the following examples. 

0056 

Example 

Example 1 8.7 kg of high grade milk serum protein (90% of protein content) and 
commercial casein powder (made in New Zealand Dailly Bode.) which were 
manufactured by the same method as the reference example 1 The protein 86% content 
of 6.0 kg was dissolved in the warm water 1501. 56 kg of commercial milk sugar, 28 kg of 
commercial vegetable fat and oil (made by Nippon Oil & Fats Co., Ltd.), the vitamin, and 
the mineral were added and mixed in this solution, and it uniformed in it, and heat- 
sterilized for 3 seconds at 120 **, spray drying was carried out with the conventional 
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method, and about 100 kg of special formula powdered milk was obtained. 

0057The protein content of this special formula powdered milk is 13%, and those about 

60% consisted of high grade milk serum protein. 

0058Example 2 1.3 kg of hydrolyzate of the high grade milk serum protein (92% of 
protein content) manufactured by the same method as the reference example 2, 
commercial casein powder (made in New Zealand Dailly Bode.) 86% of the protein 
content of 1.8 kg, and commercial soybean protein (made by FUJI OIL Co., Ltd.) The 
protein 86% content of 1.4 kg was dissolved in the warm water 601. 12.5 kg of 
commercial difficulty slaking property dextrin (made by Matsutani Chemical Industry 
Co., Ltd.), 3 kg of commercial vegetable fat and oil (made by Nippon Oil & Fats Co., Ltd.), 
the vitamin, and the mineral were added and mixed in this solution, it uniformed in it, 
the whole quantity was adjusted to 100 I., it heat-sterilized for 2 seconds at 150 **, and 
about 100 kg of liquefied enteral hyperalimentations drug were obtained. The protein 
content of this liquefied enteral hyperalimentation drug is 4%, and those about 30% 
consisted of hydrolyzates of high grade milk serum protein. 

0059Example 3 1.5 kg of high grade milk serum protein (86% of protein content) 
manufactured by the same method as a reference example, commercial skim milk (made 
by Morinaga Milk Industry Co., Ltd.) 34% of the protein content of 8.0 kg and 3.5 kg of 
commercial salt-free butter (made by Morinaga Milk Industry Co., Ltd.) were dissolved in 
the warm water 801, it uniformed and the whole quantity was adjusted to 100 I. 
Subsequently, at 90 **, heat-sterilize for 15 minutes, cool, and 0.3 kg (streptococcus 
thermostat philus 0.2kg and 0.1 kg of Lactobacillus bulgaricus) of commercial lactic 
starters (made in Hansen) are inoculated, Mixed uniformly, poured distributively, filled 
up and sealed in a 500-ml container, it was made to ferment at 37 ** for 20 hours, the 
back cooled, and 190 yogurt was obtained. 

0060The protein content of this yogurt is 4.0%, and those 32% consisted of high grade 
milk serum protein. 

0061Example 4 1.5 kg of high grade milk serum protein (90% of protein content) 
manufactured by the same method as the reference example 1, 10 kg of commercial 
sugar (made by TOYO SUGAR REFINING CO., LTD.), 0.2 kg of commercial citrate (3 
glorification study company make), and 0.3 kg of commercial pectin (3 glorification 
study company make) were dissolved in the warm water 901. The commercial fruit juice 
101 was added and mixed in this solution, and it uniformed in it, and at 120 **, it heat- 
sterilized for 3 seconds, and cooled, and about 100 I. of milk-serum-protein drinks were 
obtained. 

0062The protein content of this milk-serum-protein drink is 1.35%, and those all 
(100%) consisted of high grade milk serum protein. 

0063Example 5 14 kg of soybeans were decorticated, and it ground, adding the water 
1201 to the soybean which immersed in 15 ** water for 10 hours, and immersed in it, 
and heated for 30 minutes at 60 **, the screw decanter separated residue, and soybean 
milk was obtained. 1.5 kg of high grade milk serum protein (88% of protein content) 
manufactured by the same method as 1.5 kg of commercial vegetable oil and fat (made 
by Nippon Oil & Fats Co., Ltd.), 3 kg of commercial sugar (made by TOYO SUGAR 
REFINING CO., LTD.), and the reference example 1 is dissolved in this soybean milk, It 
uniformed, and at 145 **, it heat-sterilized for 2 seconds, vacuum deodorization was 
carried out, and about 100 I. of preparation soybean milk which strengthened milk serum 
protein was obtained. 

0064The protein content of this preparation soybean milk is 4.3%, and those 30% 
consisted of high grade milk serum protein. 

0065Example 6 1.3 kg of hydrolyzate of the high grade milk serum protein (93% of 
protein content) manufactured by the same method as the reference example 2, 
commercial casein powder (made in New Zealand Dailly Bode.) 85% of the protein 
content of 1.8 kg, and commercial soybean protein (made by FUJI OIL Co., Ltd.) The 
protein 88% content of 1.4 kg was dissolved in the warm water 601. 4.5 kg of dextrin 
(made by Matsutani Chemical Industry Co., Ltd.) of marketing in this solution, 8.0 kg of 
commercial difficulty slaking property dextrin (made by Matsutani Chemical Industry 
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Co., Ltd.)/ 3 kg of commercial vegetable fat and oil (made by Nippon Oil & Fats Co., Ltd.), 
the vitamin, and the mineral were added and mixed, it uniformed, the whole quantity 
was adjusted to 100 I., it heat-sterilized for 2 seconds at 150 **, and about 100 kg of 
liquefied enteral hyperalimentations drug were obtained. 

0066The protein content of this liquefied enteral hyperalimentation drug was 4%, those 
30% consisted of hydrolyzates of high grade milk serum protein, and 20% of solid 
content about 40% of was difficulty slaking property dextrin. 

0067Example 7 14 kg of soybeans were decorticated, and it ground, adding water to the 
water 1201 to the soybean which immersed in 15 ** water for 10 hours, and immersed in 
it, and heated for 30 minutes at 60 **, the screw decanter separated residue, and 
soybean milk was obtained. 1.5 kg of vegetable fat and oil (made by Nippon Oil & Fats 
Co., Ltd.) of marketing to this soybean milk, 1.5 kg of commercial sugar (made by TOYO 
SUGAR REFINING CO., LTD.), 0.8 kg of high grade milk serum protein (94% of protein 
content) manufactured by the same method as the reference example 1 and 0.6 kg of 
commercial difficulty slaking property dextrin (made by Matsutani Chemical Industry 
Co., Ltd.) were dissolved, and it uniformed, and at 145 **, it heat-sterilized for 2 
seconds, vacuum deodorization was carried out, and about 100 I. of preparation soybean 
milk which strengthened milk serum protein was obtained. The protein content of this 
preparation soybean milk was 3.75%, those 20% consisted of high grade milk serum 
protein, and 12% of solid content about 5% of was difficulty slaking property dextrin. 
0068Example 8 3.2 kg of high grade milk serum protein (90% of protein content) 
manufactured by the same method as the reference example 1 and 4.5 kg of commercial 
milk sugar (made in of Germany Mirai) were dissolved in the warm water 701, and it 
cooled at 20 **. On the other hand, 0.13 kg of commercial calcium chlorides, 0.09 kg of 
magnesium chlorides, 0.15 kg of calcium carbonate, 0.33 kg of phosphoric acid, 0.06 kg 
of sodium hydroxide, and 0.25 kg of potassium hydrates were dissolved in the 20 ** 
water 171, and it mixed with said solution. The obtained mixed liquor was heated at 65 
**, 3.8 kg of commercial salt-free butter (made by Morinaga Milk Industry Co., Ltd.) and 
0.07 kg of emulsifiers (made by TAIYO KAGAKU CO., LTD.) were dissolved, and it 
uniformed, and at 150 **, direct heating sterilization was carried out for 2.4 seconds, it 
cooled, and about 100 I. of milk serum protein drinks of cow's milk resemblance were 
obtained. 

0069The protein content of the obtained milk serum protein drink was 2.9%, and the all 
(100%) were high grade milk serum protein. 

0070Exampte 9 The milk serum protein drink 51 of cow's milk resemblance manufactured 
by the same method as Example 8 is warmed at 39 **, and it is a lactic starter (made in 
Hansen.) of back marketing. The streptococcus thermostat philus 50g and 25 g of 
Lactobacillus bulgaricus were added, and it agitated for 10 minutes, and filled up the 
paper carton with 90 ml at a time, the container was sealed, it cultivated at 37 ** for 5 
hours, the back cooled at 10 ** or less promptly, and 50 yogurt was obtained. 
0071Proteinic all (100%) consisted of high grade milk serum protein, and an 
organization and the flavor of the obtained yogurt were good. 

0072Example 10 1.3 kg of high grade milk serum protein (90% of protein content) 
prepared by the same method as Example 8, and 50.0 kg of milk serum protein drinks 
and the reference example 1 which were prepared by the same method, 1.8 kg of 
commercial milk sugar (made in of Germany Mirai), 13.0 kg of sugar (made by TOYO 
SUGAR REFINING CO., LTD.), 5.0 kg of commercial candy powders (made by Showa 
Sangyo Co., Ltd.), 0.25 kg of stabilizer (3 glorification study company make), and 0.02 
kg of coloring agents (3 glorification study company make) are dissolved in 20.18 kg of 
60 ** warm water, Warm at 70 **, and add 8.0 kg of commercial palm oil (made by FUJI 
OIL Co., Ltd.), and 0.25 kg of emulsifiers (made by TAIYO KAGAKU CO., LTD.), and it 
mixes, Uniform, heat-sterilize for 15 seconds at 85 **, cool at 5 **, and 0.2 kg of 
perfume (3 glorification study company make) is added, It aged one whole day and 
night, freezing was carried out in the after continuous system freezer (made by APV- 
KUREBAKO), it filled up the cup with 150 ml at a time, the cup was sealed, and 1200 lact 
ices were obtained. 
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0073Proteinic all (100%) consisted of high grade milk serum protein, and an 

organization and the flavor of the obtained lact ice were good. 

0074 

Effect of the InventionThe effect of being done so by this invention is as follows. 
0075(1) Cholesterol in blood can be reduced by taking in the functional food of this 
invention. 

0076(2) taking in the functional food of this invention — blood ~ junior and senior high 
schools — density lipoprotein can be made to increase 

0077(3) The adult disease by the rise of a blood cholesterol level can be prevented by 
taking in the functional food of this invention. 

0078(4) Don't induce the disorder of lipid metabolism which is not desirable by taking in 
the functional food of this invention. 

0079(5) It reaches, or mouthfeel is remarkably improved by concomitant use with the 
hydrolyzate and difficulty slaking property dextrin, and, as for the functional food of this 
invention, the milk serum protein of a high grade / the usual foodstuffs and equal 
foodstuffs are obtained. 
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